Reference/Exhibit 35 to Rule 1 32 Declaration of Jean Bousquet 

Allergy 2007: 62: 1038-1043 



lll/j.l398-9995.2007.01448.x 



Original article 

Epidemiology of rhinitis in Portugal: evaluation of the intermittent 

and the persistent types 



Background: The prevalence of rhinitis is rapidly increasing in recent years and 
has become a major pubHc health problem in developed countries. A new 
classification of allergic rhinitis has been proposed by the allergic rhinitis and its 
impact on asthma group. In this study we aimed to evaluate the prevalence of 
rhinitis, including different rhinitis subtypes and to describe the severity, rate of 
diagnosis and use of medication in this pathology. 

Methods: A cross-sectional, population-based study including 6859 question- 
naire responses was performed. 

Results: The estimated prevalence of rhinitis was 26.1% (48% for intermittent vs 
52% for persistent rhinitis). Only about one-third of the rhinitis cases (31.9%) 
had done skin prick tests (35.3% for persistent rhinitis vs 21.5% for intermittent 
rhinitis: P < 0.001) or had medication prescribed in the last year (34%), (35.6% 
for persistent rhinitis vs 20.1% for intermittent rhinitis : P < 0.001). The pre- 
valence of rhinitis was higher in women (28.2 vs 22.2%; P < 0.001). Intermittent/ 
persistent rhinitis showed the following percentages : < 25 years (65.6 vs 34.5, 
P = 0.001); 25-65 years (50.2 vs 49.5) >65 years (52.1ks 47.9).The estimated 
prevalence of rhino conjunctivitis was 18.4%. In a severity scale from 0 to 10, the 
mean value was 6.1 points (6.4 for persistent rhinitis vs 4.8 for intermittent 
rhinitis: P < 0.001). 

Conclusion: A significant prevalence of rhinitis and rhino conjimctivitis was 
identified in all age groups. The severity, the frequency and duration of the 
symptoms which classify the persistent type should be considered to establish a 
more effective treatment and improve the quality of life of the patients with 
rhinitis. 
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Allergic rhinitis (AR) is clinically defined as a sympto- 
matic disorder induced by an IgE-mediated inflammation 
after exposure to allergens of the nasal mucosa. The 
symptoms of AR include rhinorhea, nasal blockage, 
itching and sncc/ing which arc reversible sponUmcously 
or after treatment. In sensitized individuals, symptoms 
are triggered by the interaction of the allergen with IgE, 
which binds to mast cells in the nasal mucosa or to 
circulating basophils. In contrast, nonAR is characterized 
by sporadic or persistent nasal symptoms that do not 
result from immunological events. Diagnosis of AR may 
be based on the patient's clinical history and supported by 
results of skin prick tests or radioallergosorbent tests to 
detect the presence of allergen-specific IgE in serum (1, 2). 

It is not possible to obtain a complete distinction 
between allergic and nonAR, on the basis of clinical 
symptoms. The presence or absence of co-morbid condi- 
tions is not enough to clarify the rhinitis classification, 
but may increase the efficiency of the evaluations and the 
accuracy of diagnosis. 



The prevalence of rhinitis has been rapidly increasing 
in the last few years and has become a major public 
health problem in developed countries (3, 4). In addi- 
tion, an increased prevalence of atopic diseases, such as 
asthma and atopic eczema has been observed (5). Sub- 
diagnosis is frequent with important impairment in 
quaHty of life (1, 6). 

Different methodological approaches among studies of 
epidemiological prevalence can justify some discrepancies 
observed in populations living in similar geographic areas 
(7). Self-reported upper and lower respiratory symptoms, 
through the application of inquiries is often used in large 
surveys (1, 2).These large surveys using questionnaires do 
not often distinguish between allergic and nonAR types 
but give important information about disease prevalence 
and severity. The information collected can be used later 
in selected cases to evaluate the occurrence of sensitiza- 
tion. 

According to the classic definition rhinitis could be 
considered as seasonal allergic rhinitis (SAR), also known 
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as hay fever, and perennial allergic rhinitis (PAR). 
Described extensively in the epidemiological literature, 
SAR was associated with outdoor allergens such as pollen 
and moulds and occurs mainly during the spring season. 

Perennial allergic rhinitis was associated with indoor 
allergens such as dust mites, moulds, cockroaches and 
animal dander and could occur throughout the year at 
dilferent seasons. This classification was useful, but 
considered insufficient (8). 

The new classification includes an evaluation of the 
frequency and duration of the symptoms. Intermittent 
AR is defined when patients reports having symptoms for 
< 4 days each week or for < 4 consecutive weeks. 
Persistent AR refers to symptoms occurring for more 
than 4 days a week and for more than four consecutive 
weeks. Additionally, in the revised classification adopted 
by allergic rhinitis and its impact on asthma (ARIA), 
rhinitis can also be divided into 'mild' or 'moderate- 
severe', according to the severity of the disease which 
depends on patient self evaluation of symptoms and his/ 
her quality of life (9). 

Rhinitis has already been recognized as a significant 
risk factor for asthma occurrence (10, U). There are 
important social and economic costs associated with this 
disease if impairment of daily activities, quality of sleep 
and productivity are considered (12). 

The aim of this study was to evaluate the prevalence 
of rhinitis in Portugal, including diflferent rhinitis sub- 
types applying the clinical criteria of the new ARIA 
classification. A secondary objective was to describe the 
characteristics of both the intermittent and the persistent 
rhinitis groups, including differences or similarities in 
demography, severity of the symptoms, associated con- 
junctivitis, self-awareness, rate of diagnosis and use of 
medication. 



Methodology 

The present study was accomplished through the use of 
6878 questionnaires applied to volunteers selected from 
the Medical centres randomized to be as representative of 
the general population as possible. Selected individuals 
were invited to participate while they were in waiting 
rooms. All the individuals, over 16 years of age were 
included in the study, and had to give their informed 
consent. 

An adhesion rate of 85% was obtained. To improve 
accuracy diagnosis of rhinitis all the individuals that were 
addressed to the Medical centre for current acute 
breathing symptoms were excluded in spite of the risk 
of missing a few cases. In each Medical centre all the 
questionnaires were filled on a single day. 

The data were collected from April 1 to the end of 
September 2004, during 6 months, avoiding the winter 
season with its high rate of acute respiratory infections. 
The questionnaire, based on symptoms or self-awareness 



was applied by trained monitors, with previous experi- 
ence of using this methodology. 

Two indicators of rhinitis were considered for the 
purposes of diagnosis: 

A: Doctor -diagnosed rhinitis was defined by a positive 
answer to the question 'Have you ever been diagnosed as 
having allergic rhinitis by a doctor?'; 

B: Information based on symptoms of allergic rhinitis 
according to positive answer to at least 2 points of the 
following questions 1 or 2 (Table 1) 

The frequency and duration of the symptoms were 
investigated in order to allocate the patients according to 
these parameters. 

Other questions included in the questionnaire were: 
ocular pathology assessment, diagnosis and therapeutic 
procedures characterization (Table 2). 

Symptomatic individuals were asked to use a scale 
from 0 to 10 to classify the severity of their symptoms. 

The variables were analysed using descriptive statistics 
methods: absolute and relative frequency for the categ- 
orical variables, and average, median, SD, maximum and 
minimum for the continuous variables. 

Association between the rhinitis prevalence and disease 
severity and other studied variables was evaluated using a 
bi-varied analysis of exploratory character. 

The chi-square test, t-test and the correlation of 
Pearson were used. The odds-ratio values were also 
estimated. 

All the tests were done considering a level of signifi- 
cance of 0.05. 



Table 1. Nasal symptoms 
1 

a) Do you usually have problems 
with sneezing, and an itchy nose? 

b) Do you usually have a blocked 

nose for more than one whole hour?_ 

c) Do you usually have a runny nose 

when you do not have a cold or the flu? 

2 

a) Have you had problems with sneezing, 

and an itchy nose in the last 12 months? 

b) Have you had a blocked nose for more 

than one whole hour in the last 12 months? 

c) Have you had a runny nose when you do 

not have a cold or the flu in the last 12 months? 



Table 2. Clinical information 



3. Were nasal symptoms associated with 
red eyes, itchy eyes and ocular watery? 

7. Have you taken drugs for your rhinitis 
(inhalers or tablets) in the last 12 months? 

8 Have your doctor ever asked you to make 
skin prick tests? 
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Table 3. Population demography 



Population Percentage 


< 25 years 


778 


11.4 


25-64 years 


4413 


64.6 


> 65 years 


1643 


24.0 


Total 


6834 


100 



Results 

Among the 6878 individuals wtio completed inquiries 19 
were excluded: 16 because they were under 16 years of 
age and three who did not have permanent residence in 
Portugal. 

Demographic data were analysed for the remaining 
6859 individuals. 

The sex distribution showed a female predominance 
(64.6%), with a ratio male/female of 1 : 1.8. The subjects 
age ranged from 16 to 95 years (Table 3), with an average 
of 48 year (SD 18). 

Doctor diagnosed allergic rhinitis was established in 
9.4% of the subjects. Rhinitis prevalence was 26.1% 
(95% CI 25-27%)) based on questionnaire about symp- 
toms as defined in the methodology. The prevalence of 
rhinitis was higher in women (28.2 v* 22.2%; P < 0.001) 
and similar between different age groups (Table 4). 

The nasal symptoms distribution is shown in the 
Table 5. 

The percentages of positive answers to the three points 
of question 2, about symptoms occurring in the last 
12 months, were quite similar to those obtained to 
question 1 : (a) 32.2%; (b) 23.4% and (c) 21.5%. 

Nasal symptoms were presented for more than 4 weeks 
a year in 67.6% (« = 1174) of the cases and for more 
than 4 days a week in 59.6% of the studied individuals 
(k = 1038). Intermittent rhinitis was diagnosed in 48% 
of the individuals with nasal symptoms that lasted for 



Table 4. Rhinitis prevalence in different age groups 



Population 




Prevalence 
(percentage) 


< 25 years 198 




25.6 


25-64 years 1149 




26.2 


> 65 years 424 




25.9 


Table 5. Nasal symptoms 






Positive answers 




Population 


(Percentage) 


a) Do you usually have problems with 


2293 


33.4 


sneezing, and an itchy nose? 






b) Do you usually have a blocked nose 


1565 


22.8 


for more than one whole hour? 






c) Do you usually have runny nose 


1481 


21.6 


when you do not have a cold or the flu? 







< 4 days a week or for < 4 weeks a year. Fifty-two per 
cent had persistent rhinitis, presenting symptoms for 
more than 4 weeks a year and for more than 4 days a 
week. The mean age of patients with persistent rhinitis 
was higher than in paUcnis with intcrmiUcni i-hinitis 
(47.2 years 49.4 years. P = 0.018). Intermittent rhini- 
tis vs persistent rhinitis showed the following percentage 
values in the three groups considered: < 25 years (65.6 vs 
34.5, P = 0.001); 25-65 years (50.2 vs 49.5, P = ns) 
> 65 years (52. Iv^ 47.9, P = ns). 

The prevalence of rhinitis in the different regions of 
Portugal is shown in Fig. 1. 

The distribution of persistent/intermittent rhinitis was 
the following: North: 47.6 vs 52.4%; Centre 48.3 vs 
51.7%; Lisbon 49.8 vs 50.2; South-Alentejo: 36.4 vs 
63.6%; South-Algarve: 57.1 vs 42.9%. The rhinitis 
intermittent in Alentejo and the rhinitis persistent in 
Algarve increased (P < 0.05) when compared with the 
national mean values. 

Rural inhabitants presented significantly higher levels 
of intermittent rhinitis (59.5%) than persistent rhinitis 
(40.5%) {P < 0.05) while urban inhabitants presented 
similar values for both persistent (50.6%)) and intermit- 
tent(49.4%) rhinitis. 

More than two thirds (70.4%)) of the individuals with 
diagnoses of rhinitis gave a positive answer to the 
question 'Were nasal symptoms associated with red eyes, 
itchy eyes and ocular watery?'. The estimated prevalence 
of rhino conjunctivitis in the Portuguese population was 
18.4% .The distribution of ocular pathology among 
patients with persistent and intermittent rhinitis were 
similar (52.8% vs 47.2% respectively). 

Still considering the new rhinitis classification, we 
observed that about one third of persistent rhinitis was 
confirmed by a doctor (34.5%) while medical diagnosis 
were done only in 14.1% of intermittent rhinitis 
(P < 0.001). 

Considering the self evaluation of the severity of 
disease, using a scale from 0 to 10 points, most of the 
subjects classify their disease between the levels 4 and 7 
(50.3%) with an average value of 6.1 (SD 2.5). About 4% 
considered their symptoms little annoying (0-1) and 
34.5% considered symptoms very severe (8-10) (Table 6). 

Patients with persistent rhinitis self reported greater 
severity of their disease (6.4) than individuals with 
intermittent rhinitis (4.8) (P < 0.001). 

The severity attributed to the disease was higher 
with significant differences in women (Male/Female: 
5.64 vs 6.31 P < 0.001). Ageing did not affect severity 
ranges. 

Skin prick tests were done in 31.9%) of the individuals 
with diagnosis of rhinitis, including 35.3% of persistent 
rhinitis 21.5%) of intermittent rhinitis (P < 0.001). 

Drugs for rhinitis were prescribed to 34.4%, of 
individuals with diagnosis of rhinitis, mainly in persistent 
rhinitis (35.6%)) as it was prescribed only in 20.1%o of 
individuals with intermittent rhinitis (P < 0.001). 
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South- 
Alentejo* 
South- 
Algarve** 




* increased; ** decreased (P<0.05) 
Figure I. Rhinitis prevalence regional distribution (percentual values). 



Table 6. Disease severity self classification 



Discussion 

The prevalence of rhinitis, based on two or more positive 
answers to the questionnaire applied to a sample of 6859 
individuals, with ages between 16 and 95 years, was 
26.1%. 

A positive answer to the question 'Have you ever been 
diagnosed as having allergic rhinitis by a doctor?' was 
obtained only in 9.4% of the questionnaires. 

This dilference emphasizes the sub-diagnosis of this 
pathology in the Portuguese population. In another 
SPAIC study carried out in 1998, based on 25 880 
questionnaires filled in by general practitioners, a similar 
low prevalence (10%) was obtained (13, 14). In fact, 
rhinitis symptoms are often confused with recurrent 
infectious diseases. Only 32% of the 26.1% of the 
individuals with rhinitis have already done skin prick 
tests. Moreover only about 34% of them have taken 
drugs for this disease, which confirms the lack of 
information in this issue. 

In a previous national epidemiological survey carried 
out in adults (20^4 years of age) included in the 
European Community Respiratory Health Survey 
(ECRHS),which was performed in 1995, the prevalence 
of rhinitis was 18.9% and 16.1% in the north and central 
area of Portugal respectively (15, 16). According to the 



International Study of Asthma and Allergies in Child- 
hood (ISAAC) conducted in 2002 (Phase III), 24% of the 
children between 6 and 7 years and 27% of the teenagers 
(13-14 years) had a diagnosis of rhinitis (17). 

Other Portuguese regional population studies confirm 
the European tendency for increasing prevalence rates 
and the mean prevalence values are currently above 25% 

(18) .This study was done in individuals from medical 
centres while waiting for medical care which could 
contribute to the high number of women who partici- 
pated in the study. In Portugal all the population are 
obliged to be registered in medical centres from the 
national health system and considering the large numbers 
of individuals included in this study it is accepted that 
rhinitis alfects at least a quarter of the Portuguese 
population. 

It is recognized that seasonal or perennial sneezing, 
rhinorrhea and congestion of allergic rhinitis afiect about 
10-30% of adults and 40% of children, making it the 
sixth most common chronic illness in the United States 

(19) . Over the past 30 years the prevalence of this 
condition has risen dramatically in industrialized coun- 
tries. Many of these countries report doubling rates of 
this disease; which is a trend similar to that seen in other 
atopic conditions such as asthma (20). 

In this study we also included individuals older than 
65 years. The rhinitis prevalence found in this elderly 
group (25.9%) did not differ from the prevalence found in 
the younger population studied. In fact elderly patients 
present rhinitis prevalence (for persistent and intermittent 
types) similar to nonelderly adult patients. More recently 
some attention has been paid to allergic and respiratory 
disorders in the elderly. There is some evidence that, even 
in elderly, allergens can be important triggers of allergic 
inflammation. Despite the physiological changes in the 
connective tissue and vasculature that occurs in the 
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elderly and predispose to chronic rhinitis other triggers 
such as infections and irritants could also be implicated. 
Considering the immunological and inflammatory chan- 
ges associated with the ageing process, rhinitis, which 
affects about a quarter of individuals in this age group, 
should not be neglected in diagnostic and therapeutic 
approaches (21, 22). 

With regard to the new ARIA classification, the ratio 
intermittent/persistent rhinitis was quite similar. These 
results were different from other epidemiological studies 
performed in six European countries by Demoly et al. (9). 
Although this study does not distinguish between allergic 
and nonallergic rhinitis types it should be stressed that the 
most frequent sensitization source in Portugal is house 
dust and storage mites. Indoor allergens are continuous 
triggers, usually associated with persistent respiratory 
complaints. A further reason for this observation can be 
the geographical position of the country in the southern of 
Europe. In fact, there are several sensitization patterns 
throughout Europe. Genetics factors, climate, geography, 
local flora (with changes related to forest fires, agricultural 
methods, importation of non-native species), pollution 
and demography are responsible for these different sensi- 
tization patterns (23-25). The climate of Portugal changed 
in recent years and now there is warmer weather with 
increasingly long springs, summers and autumns. Pollen 
grains can be counted throughout nearly all the year 
according to the European Pollen Information Network 
which integrates the national aerobiology networks 
(26). The southern regions of the country presented the 
greatest difference in the prevalence values of rhinitis 
(30.2% in the Alentejo and 16.0% in the Algarve). The 
Alentejo is an inland region of Portugal where the 
incidence of pollen counts reaches very high levels in some 
warmer days, while the Algarve is on the coast, with a mild 
weather. In the Alentejo intermittent rhinitis was present 
in the majority of the patients (63.6%) and in the south 
coast of Algarve 57.1% had persistent rhinitis. 

Also rural inhabitants presented significantly higher 
levels of intermittent rhinitis (59.5%). The pollen sensi- 
tization is higher in urban rather than in rural ones (27, 
28). Several factors, such as pollution, particularly vehicle 
emissions and the increased concentration of ozone in the 
air can contribute to a continuous symptomatic state of 
patients with rhinitis (27, 29). 



Most of the patients classified the severity of their 
disease with a medium value of 6.1. The women attrib- 
uted a significantly higher severity of disease when 
compared with men, but age did not influence this 
evaliiaiion. In addition, according to the patients' self 
evaluation a close relationship was estabHshed between 
disease severity and persistent rhinitis, as expected. 

The low rate of diagnostic tests (skin prick tests done in 
31.9%) and reduced therapeutic approach (34.4%) may 
reflect the restricted accessibility to differentiated care in 
the national health system. Diagnosis and therapeutic 
procedures were more cflcctivc in patients with persistent 
rhinitis (skin prick tests: 35.3%; medicated: 35.3%). This 
probably also reflects the higher discomfort felt by these 
individuals. 

It is recognized that symptom under evaluation is 
common among patients with nasal pathology. The 
symptoms of allergic rhinitis can lead to headache, 
irritability, loss of sleep and fatigue, which interfere with 
cognitive tasks and cause work absences. Families with 
low socio-economic status tend to ignore some of these 
clinical manifestations, except if they become persistent 
and severe. 

Several studies in Western countries tested the effect of 
treatment in AR and confirmed the effectiveness of long- 
term therapy in quality of life and a decrease in disease 
burden 

Conjunctivitis was present in 70.4%) of the patients 
with rhinitis. Other clinical associations often reported 
with rhinitis such as asthma were not investigated in the 
present study and should be evaluated later. 

A better knowledge of the impact of rhinitis supported 
by suitable diagnostic studies, such as specific IgE 
determinations, can reverse the increasing prevalence 
observed in developed countries. The severity, the 
frequency and duration of the symptoms should be 
considered to establish a more effective treatment and 
improve the quality of life of the patients with rhinitis. 
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